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1.0  ABSTRACT 


A  summary  of  the  present  status  of  the  entire  program  Is  described  In 
detail.  Ten  engineering  sample  tubes  were  shipped  on  the  due  date  of  25 
February  1963 •  Thirty  more  tubes  are  due  near  the  end  of  the  next  quarter . 

Some  problems  have  occurred  in  receiving  parts  out-of-specification 
limits.  These  are  being  corrected.  A  cathode  sublimation  problem  has  caused 
a  change  in  all  chemical  cleaning  and  plating  baths.  Considerable  analysis 
work  is  in  progress  to  trace  the  sublimation  source. 

The  first  exhaust  set  is  in  operation  and  operates  satisfactorily  ex¬ 
cept  for  a  problem  in  the  temperature  controller. 

The  amplifier  cavity  has  been  reworked  and  higher  power  output  obtain¬ 
ed.  Oscillator  cavity  work  is  continuing,  for  RF  aging  and  life  test  pur¬ 
poses. 
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2.0  PURPOSE 


The  objective  of  this  contract  is  to  refine  the  assembly  techniques  and 
standardization  of  processes  and  procedures  which  would  result  in  a  more  man¬ 
ufacturable  product.  Research  work  on  this  tube  was  performed  under  Contract 
DA  36-039-SC -7 5069 .  Parts  processing  in  larger  quantity  along  with  tolerance 
tightening  of  both  the  parts  and  sub-assemblies  will  result  in  narrower  tube 
specification  limits  for  more  consistent  tube  usage. 

The  objective  test  requirement  is  the  General  Electric  Proposed  Military 
Specification  Sheet,  Type  Z-5267  dated  k  May  1962.  The  specification  defines 
a  ruggedlzed  metal-ceramic  planar  tetrode  which  will  produce  40  watts  as  a 
CW  amplifier  at  3000  megacycles.  It  includes  a  4-00  G  shock  test,  50  to  1000 
cycle  vibration  at  15  G  and  a  200  C  ambient  and  HF  life  tests. 

Forty  engineering  tubes  will  be  supplied  to  evaluate  various  assembly 
Improvements  and  aid  in  writing  a  final  specification.  Ten  pre-production 
tubes  will  be  supplied  to  thi6  specification.  In  addition,  seventy-five 
shippable  tubes  per  month  final  production  capability  will  be  demonstrated. 

Process  studies  will  be  conducted  and  included  in  an  over-all  Inspection 
and  Quality  Control  Manual.  In  addition,  a  complete  plan  for  producing  200 
tubes  per  month  will  be  submitted. 
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3.0  NARRATIVE  AND  DATA 


The  first  ten  engineering  sample  tubes  were  shipped  on  the  due  date  of 
25  February  1963.  Tubes  assembled  during  this  quarter  have  shown  several 
problems  associated  with  the  building  of  the  tube.  Initial  tubes  showed 
power  output  of  about  20  -  25  watts.  This  low  power  was  subsequently  traced 
to  burned  out  grid  wires.  However,  tubes  with  known  good  grids  produced  powers 
in  the  range  of  only  30  to  32  watts  output.  Careful  examination  of  the  cavity 
showed  no  major  difficulty,  and  attention  was  turned  again  toward  the  tube. 

As  the  major  part  of  transit  time  loss  is  in  the  grid-cathode  region,  this 
distance  was  decreased  10$.  Tubes  built  after  this  change  showed  a  predom¬ 
inance  of  grid-cathode  shorts.  The  previous  wider  spaced  tubes  did  not  have 
as  many  shorts.  Careful  dissection  of  tubes  indicated  that  the  grid  had  ro¬ 
tated  with  respect  to.  the  cathode  so  that  the  grid  bar  was  touching  the  cath¬ 
ode  and  producing  the  short.  In  some  cases  the  grid  bar  rested  on  the  insu¬ 
lating  cathode  coating,  so  that  the  short  was  not  evident  unless  the  exhaust 
appeared  abnormal  or  cathode  breakdown  occurred  producing  a  short  circuit. 
Investigation  of  the  grid-cathode  shift  problem  revealed  that  rotation  of 
the  locking  mechanism  for  the  spring  tended  to  rotate  the  cathode  with  re¬ 
spect  to  the  grid,  giving  direct  grid-cathode  shorts.  A  device  was  built 
to  depress  the  spring  separately  so  that  the  locking  mechanism  could  be  ro¬ 
tated  without  turning  the  spring.  Ibis  was  expected  to  eliminate  the  grid- 
cathode  short  problem.  However,  shorts  continued  to  persist.  Futher  in¬ 
vestigation  showed  that  the  flat  cathode  was  buckling  under  the  heat  to  a 
degree  which  allowed  it  to  touch  the  grid  wires  at  the  center  causing  shorts. 


-3- 


Thicker  cathode  lids  are  now  being  procured  in  an  attempt  to  have  sufficient 
thickness  of  material  so  that  buckling  will  not  occur. 

During  the  period  when  closer  grid-cathode  spaced  tubes  were  built,  in 
order  to  decrease  the  transit  time  loss  and  increase  the  power  output,  six 
tubes  built  on  the  former  contract  were  obtained  on  loan  from  the  Signal 
Corps.  These  were  obtained  for  comparison  of  power  output  readings  to  de¬ 
termine  if  the  cavity  was  operating  properly.  Although  listed  as  38  to  hi 
watts  output  in  the  previous  contract,  the  tubes  now  tested  30  to  38  watts. 
Due  to  the  lower  power  obtained,  additional  emphasis  was  placed  on  Improving 
the  amplifier  cavity.  A  second  cavity  was  assembled  with  some  changes  In- 
corpe rated  therein.  A  tuneable  driver  was  built  and  one  Signal  Corps  tube 
which  had  measured  33  watts  now  peaks  at  38  watts.  Additional  tubes  will 
be  checked,  as  available. 

After  exhaust,  testing  of  all  tubes  showed  a  fair  amount  of  gas  present 
in  the  envelope.  Low  voltage  DC  aging  overnight  cleared  up  this  gas  almost 
completely.  However,  additional  gas  was  evolved  as  higher  voltages  were 
applied  to  the  tube.  DC  aging  was  Initially  used  up  to  1000  V  and  125  mil- 
liamperes  plate  current.  After  that,  RF  aging  was  used  to  continue  the 
final  aging  process.  Some  difficulty  was  experienced  in  the  DC  aging  and 
RF  aging  steps  in  that,  as  higher  voltages  and  currents  were  applied  at 
each  step,  additional  gas  was  evolved  which  tended  to  cause  an  arc  from 
tuiode  to  the  grids  resulting  in  grid  wire  burnout, and  catastrophic  tube 
failure.  It  was  found  that  if  changes  in  voltages  were  made  slowly  enough, 
this  arcing  did  not  occur.  It  was  thus  concluded  that  the  getter  was 


getter lug  the  gas  as  desired,  but  that  the  gas  vas  being  released  at  too 
rapid  a  rate  unless  small  steps  were  taken  upon  Increasing  voltage  and 
current.  At  this  stage  it  vas  felt  desirable  to  explore  AC  aging.  A  one 
position  AC  aging  socket  vas  vired  up  and  a  good  tube  vas  carefully  brought 
up  to  1000  volts  AC  and  100  mill iampe res  average  plate  current,  and  shoved 
no  degradation  of  long  pulse  emission.  It  vas  thus  concluded  that  AC  aging 
should  not  harm  the  tubes.  Additional  tubes  put  through  this  one  position 
rack  indicated  that  AC  aging  might  replace  a  good  deal  of  the  KF  aging  pre¬ 
viously  used.  However ,  the  problem  still  remained  that  the  voltage  and 
currents  bad  to  be  increased  in  small  incruments .  See  section  3«H  for 
further  information  on  AC  aging. 

A  sublimation  problem,  which  appears  to  be  barium  evaporation  from 
the  cathode,  has  appeared  in  the  last  few  tubes  built.  Hiis  causes  de¬ 
posits  on  the  anode  ceramic,  screen  ceramic  and  leakage  between  all  ele¬ 
ments.  The  sublimation  is  severe  enough  that  power  output  is  appreciably 
decreased.  We  are  using  all  available  facilities  to  trace  the  source  of 
sublimation.  It  is  planned  to  open  a  tube  in  our  mass  spectrometer  to  de¬ 
termine  what  gasses  evolve.  It  is  planned  also  to  exhaust  tubes  on  the 
mass  spectrometer  for  the  same  purpose.  Analyses  of  sublimation  materials 
will  be  made.  Analyses  of  the  cathode  materials  and  any  other  suspected 
part  will  also  be  made  for  contaminants  which  may  trigger  sublimation. 
Factory  processing  has  been  used  to  date.  Tubes  are  being  made  with 
nearly  complete  processing  in  the  Development  Shop,  so  as  to  eliminate 
this  as  a  source  of  trouble.  Other  analyses  will  be  made  as  tests  lndi- 
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cate  are  needed 


3.1  TOLERANCES  AMD  FIXTURES 

Fixtures  have  been  built  to  roll  over  the  edge  of  the 
number  one  heater  lip  as  discussed  in  the  last  quarterly 
report.  This  will  give  a  rounded  corner  on  the  heater 
contact.  Of  the  first  ten  tubes  shipped  to  the  Signal 
Corps,  only  one  contained  this  rounded  heater  lip.  How¬ 
ever,  additional  tubes  are  being  built  with  this  feature. 

3.2  ANODE  CERAMIC 

The  brazing  fixtures  for  centering  this  anode  ceramic 
have  been  tried  out  and  work  quite  satisfactorily.  All 
tubes  are  now  being  built  using  these  fixtures. 

3.3  MOItfBEEHUM  CONTACTS 

The  initial  strip  forms  rolled  to  circular  shape  and 
tacked  with  a  nickel  tab  before  brazing  proved  very  satis¬ 
factory.  However,  subsequent  parts  received  have  shown 
tiny  cracks  on  the  first  three  fingers  on  one  end  of  the 
strip.  This  is  the  same  material  that  the  first  parts 
were  made  of  so  that  the  cracks  must  be  due  to  the  die  and 
part  making  process.  This  is  being  reworked  for  correction. 

•3.4  SUPER  BBT  HXDR0GBN 

The  only  remaining  super  dry  hydrogen  process  is  used 
in  the  brazing  of  the  grid  package.  It  was  Intended  to  have 
tried  a  mo ly -manganese  metalizlng  and  brazing  process  by  this 
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time.  However,  press  of  other  problems  has  not  yet  allowed, 
this  test  to  be  run. 

3.5  EXHAUST  SETS 

The  first  five  position  exhaust  set  was  received  during 
this  period  and  put  into  operation.  After  initial  debugging, 
the  set  shows  quite  satisfactory  pressures.  Single  tubes  are 
being  pinched  off  at  5  X  10"®  nm  of  mercury  or  less.  The  sec¬ 
ond  exhaust  set  is  being  slightly  modified  as  experience  is 
gained  using  the  first  set.  Solenoid  operating  vacuum  valves 
are  being  used  in  both  sets,  in  an  .attempt  to  facilitate  ease 
of  operation  and  give  protection  to  isolate  portions  of  the 
system  from  damage  in  case  of  electrical  power  failure. 

3.6  CATHODE  COATING 

Near  the  end  of  this  period  we  were  experimenting  with 
denser  coatings.  Initially  these  seemed  to  work  satisfactorily, 
however  tubes  were  built  which  had  thick  dense  coatings  which 
caused  the  cathode  coating  to  have  poor  adhesion  to  the  base 
nickel  of  the  cathode  structure.  Thus,  separation  of  the  two 
parts  occurred  giving  poor  emission  and  little  interface  for¬ 
mation  on  the  cathode  lid.  These  particular  lots  of  cathodes 
did  not  spray  the  same  as  previous  lots  even  under  the  same 
condition,  so  a  new  lot  of  cathode  coating  mix  was  made. 

Tubes  made  on  the  new  lot  have  since  proved  similar  to  pre¬ 
vious  coatings  which  were  satisfactory. 
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3.7  RADIATOR 

No  effort  was  spent  on  producing  a  reusable  radiator 
during  this  period  due  to  efforts  toward  building  operable 
tubes.  This  work  Is  scheduled  to  commence  early  during  the 
next  quarter. 

3.8  ANODE  SLOTTING 

Plain  faced  anodes  have  been  made  and  could  be  put  Into 
tubes.  However,  the  cathode  shucking  problem  of  3.6  and  the 
subsequent  problem  of  high  sublimation  of  3*0  la  the  cathode 
has  made  it  undesirable  to  put  these  few  parts  Into  tubes 
until  both  of  the  problems  have  been  corrected. 

3*9  SCREEN  CURRENT 

Low  power  output  in  some  tubes  has  been  attributed  to 
arcs  which  burn  out  screen  wires.  However,  a  more  direct 
screen  current  problem  has  been  that  of  primary  emission 
from  the  screen  due  to  its  running  at  too  high  a  temperature. 
During  RF  operation,  application  of  drive  to  the  grid  of 
the  tube  has  increased  the  screen  current  in  same  cases. 

In  other  cases  it  has  decreased  screen  current  due  to  the 
screen  emission  being  greater  than  the  normal  increase  due 
to  drive.  Grids  are  being  more  carefully  assembled  now  to 
get  better  line  up  than  previously  in  order  to  control  the 
high  screen  wire  temperature.  Procedures  are  being  set  up 
to  correlate  grid-screen  line-up  with  RF  performance. 
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3.10  AMPLIFIER  TEST  SET 

A  second  amplifier  test  position,  using  RF  aging  and 
life  power  supplies,  was  set  up  during  this  period  so  that 
further  cavity  optimization  could  be  accomplished  without 
interfering  vith  other  amplifier  testing.  Changes  in  the 
cavity  on  one  set  have  increased  the  power  of  a  tube  from 
3h-  to  38  watts.  Additional  tubes  will  have  to  be  tested 
in  order  to  determine  whether  this  improvement  occurs  on 
all  tubes. 

3.11  RF  STABILIZING  AND  LIFE  3EST 

As  stated  in  Section  3*0,  an  AC  stabilizing  rack  was 
built  this  month.  This  rack  is  very  similar  to  the  one 
position  rack  previously  discussed,  however,  it  has  a  very 
slow  increase  of  voltage  over  a  period  of  hours  to  the  maxi¬ 
mum  condition.  This  is  designed  to  allow  the  getter  to  getter 
gas  as  it  is  released  while  the  AC  voltage  is  increased  slow¬ 
ly  to  its  maximum  values.  This  should  overcome  the  previous 
method  which  released  gas  in  bursts,  particularly  near  maxi¬ 
mum  tube  ratings.  It  is  expected  that  a  much  shorter  RF  ag¬ 
ing  will  be  necessary  using  the  system  of  AC  aging. 

Oscillator  cavities  are  still  being  worked  on  for  RF 
stabilizing  and  life  test.  A  circular  mode  output  cavity 
is  being  built  similar  to  the  amplifier  cavity.  Due  to  the 
very  narrow  tuning  range  of  this  cavity,  a  parallel  program 
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is  being  carried  on  for  the  development  of  a  wave  guide 
cavity  oscillator#  These  cavities  should  both  be  avail¬ 
able  for  trial  during  the  next  quarter. 

3.12  MISCELLANEOUS 

Parts  made  on  original  die  approval  were  entirely  satis¬ 
factory.  However,  some  parts  supplied  since  then  on  the  same 
dies  have  been  unsatisfactory  in  one  or  more  dimensions.  We 
are  working  with  the  part  supplier  to  alleviate  these  diffi¬ 
culties  and  sorting  parts  100#  in  order  to  continue  tube 
assembly. 

Vibration  of  assembly  facilities  due  to  floor  vibration 
has  made  it  difficult  to  perform  certain  critical  operations, 
corrective  action  is  being  taken. 
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TIME  SCHEDULE  -  Z-5267 


i 

8 

H 

13 

3 

CM 

H 

s 

CO 

>o 

CM 

■1 

II 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■1 

m 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 

1 

1 

1 

■1 

n 

g 

g 

■ 

■ 

1 

1 

1 

1 

1 

■ 

i 

■1 

1 1 

■ 

■ 

I 

■ 

■ 

1 

■1 

1 1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

1 

■1 

1 1 

■ 

■ 

II 

1 

II 

■ 

■ 

1 

■1 

1 1 

■ 

g 

g 

_ _ 

II 

1 

g 

II 

g 

g 

■ 

■1 

in 

■ 

■ 

ii 

II 

■ 

1 

i 

■ 

■ 

■ 

■1 

1 

g 

1 

i 

g 

■ 

■ 

■1 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 

gi 

■ 

1 

1 

■ 

■ 

■ 

■ 

■ 

■ 

] 

1 

li 

■ 

■ 

■ 

■ 

■ 

■ 

g 

■ 

ill 

. 

g 

in 

hi 

■ 

■ 

■ 

■ 

■ 

■ 

g 

■ 

B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

in 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 

1 

llll 

II 

in 

in 

. 

1 

■ 

OBTAIN  MATERIAL 

MAKE  PARTS 

|  MAKE  FIXTURES  j 

BUILD  TEST  EQUIPMENT 

5| 

I  & 

{X  CQ 

3  0 

c 

C 

\ 

l 

c 

f 

f 

t 

0 

0 

D 

H 

H 

o 

a 

s 

!j 

BUILD  &  SUPPLY  10  TUBES 

BUILD  &  SUPPLY  30  MORE  TUBES 

ESTABLISH  SPECIFICATION 

BUILD  10  PRE-PRODUCTION  TUBES 

OBTAIN  PRE-PRODUCTION  APPRO VA 

BUILD  UP  ASSEMBLY  RATE 

CONDUCT  PROCESS  STUDIES 

WRITE  MANUAL  &  OBTAIN  APEROVA 

1 

LIFE  TEST  75  TUBE  LOT 

E 

i 

P 

f 

t 

i 

i 

-H 

tj 

| 

< 

=> 

/) 

3. 

j 

n 

CO 

a 

-11- 


PROGRESS  CHART  -  Z-?267  PEM 
DA«36-039-SC~86735 


►*3 

s 

H 

P 

S« 

o 

H 

CO 

MH 

<< 

#  MM 

«  M  M  X 

><!  H  W  M 

X 

«  M  M  W  H  W  H 

M 

M  M  M'  1  :  M  H  H 

X 

H  KM’  M 

©  33  3 

»-D 

©003 

04 

sO 

0\ 

P 

gggg 

S3 

O 

©@83333 

CO 

©©3333 

H 

<* 

«  M  H  M 

•“3 

♦"D 

£S£5*£5 

►? 

—is;: _ _ _ 

CQ 


a> 

■s 

-p 

4* 
« 
W  (D 
<U  A> 


fn 

Oi 


C 

o 

•H 

-P 


ll 

G5  W 


*3 

W 

1 


P. 


J. 

gilt; 

0^0 

mn 


i 

13  |  § 

«C  P  *H 

St  tJ  *•» 

!  fi  I 
s  && 


w° 

t-  © 


SI! 


t 

5 


6h  §  5  3.0 


© 

»  gp 


& 

•<  6  Q.X  |  vS 
)\o  ^'3  43  4>  © 


g 

£“>••••  p  ♦  •  •  •  •  • 

M<nnoQ  n^nofluh 


H 

H 


-TP- 


X  -  Anticipated  Progress 
()  -  Actual  Progress 

o-  Completed 


TUBE  DESIGN  IMHIO  YEMENIS 


E 

/ 

I 

a 

a 

i 

a 

>2 

X 

M 

MM  M  H  M 

X 

MM  MH  MM  MM 

x  ©8<*  M X  ©M  S3 

Q 

3  ‘  MM  388 

X 

©  M,  M,M,  M„M  M, 

a 

©  ®  03  8  S8 

>  CO 

\ _ 

0  ©  3  © 

\ 

©8  ©  ©8  © 

»-d 

m“m 

ws-/  __ 

1  -  Anticipated  Progress 
0  -  Actual  Progress 
o-  Completed 


ntuGRESvj-uHARx  -  Fffi 

DA . 3 6-039-SC -8673$ 


h> 

H 

O 

H 

a 

1 

z 

7) 

On 

H 

O 

W  H 

CO 

H 

< 

X 

X 

•-> 

M  H 

W  MM 

X 

HMH 

«< 

M  MW 

X 

MM  M  M  MWWMW  M  !  MM 

£ 

8S  ©0  88  ©  8883 *  38 

S  S3  S  8838  !  88 

a 

0\ 

Q 

8  _ 88  8  *  8888  :  0  =  an 

X 

8  88  8*w  8888  '  *<* 

O 

®  ®  8  08*0  88  !  8 

CO 

8  !  08  O  8  ®  8 

r* 

< 

®  08  8 

►a 

0  S 

#”"N 

M 

4.0  CONCLUSIONS 


The  first  ten  tubes  were  shipped  on  the  revised  delivery  date  of  25 
February  1963 •  Near  the  end  of  this  period  of  production,  several  problems 
were  encountered  in  the  making  of  tube  parts,  assembly,  sublimation  and 
power  output.  Corrective  action  is  in  process  in  all  of  these  areas  with 
some  progress  already  shown. 

The  next  thirty  tubes  should  incorporate  most  of  the  contractural 
changes  in  tube  structure.  Aside  from  the  above  problems,  the  primary 
area  of  difficulty  is  power  output.  Additional  tubes  will  need  to  be 
tested  to  verify  the  power,  out  improvement  from  34  to  38  watts  previously 
noted. 
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5.0  PROGRAM  FOR  THE  NEXT  INTERVAL 


The  next  quarter  will  be  spent  in  building  up  the  tube  production  rate 
and  making  the  changes  as  spelled  out  in  the  contract.  The  second  exhaust 
set  should  be  in  operation  along  with  all  aging  positions.  All  tests  will 
be  run  including  some  life  testing. 

The  30  engineering  samples  will  be  built  during  the  next  quarter,  and 
data  taken  on  these  tubes  may  be  used  for  tentative  specification  limits. 
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6.0  PUBLICATIONS,  REPORTS  AND  CONFERENCES 


6.1  PUBLICATIONS 

6.2  REPORTS 


6.3  CONFERENCES 


None 

Quarterly  Report  No.  2 

PEM  for  the  Z-5267,  40  Watt,  3000  Me  Tetrode 
by  V.  W,  Amoth  for  the  period  from 
1  September  1962  through  30  November  1962 

Monthly  Report  No.  6 

PEM  for  the  Z-5267,  40  Watt,  3000  Me  Tetrode 
by  V.  W.  Amoth  for  the  period  from 
1  November  1962  through  30  November  1962 

Monthly  Report  No.  7 

PEM  for  the  Z-5267,  ^0  Watt,  3000  Me  Tetrode 
by  V.  W.  Amoth  for  the  period  from 
1  December  1962  through  31  December  1962 

Monthly  Report  No.  8 

PEM  for  the  Z-5267,  ko  Watt,  3000  Me  Tetrode 
by  V.  W.  Amoth  for  the  period  from 
1  January  1963  through  31  January  1963 

Organization  and  personnel  present: 

USASSA 

L.  Coblentz 

General  Electric  Company 

V.  W.  Amoth 
H.  L.  Thorson 

Place  and  date: 

General  Electric  Company 
Owensboro,  Kentucty 

l6  January  1963 

Subject: 

Discuss  progress  on  all  items  of  the  contract, 
and  the  expected  delivery  of  the  first  engi¬ 
neering  samples* 
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7.0  PERSONNEL 


Engineering  personnel  qualifications  not  previously  included  in  previ¬ 
ous  reports  are  described  on  the  following  pages .  Time  spent  on  the  program 
during  this  report  period  was  as  follows: 


V.  W.  Amoth 

300  hours 

T.  Bogucki 

476  hours 

S.  C.  Crawford 

11  hours 

W.  H.  Grant 

128  hours 

C.  T.  Jackson 

164  hours 

L.  F.  Jeffrey 

132  hours 

L.  K.  LaDue 

483  hours 

W.  V.  Shipley 

488  hours 

J.  W.  Stuart 

82  hours 

Submitted  by: 


V.  W.  Amoth 

Planar  Tube  Product  Design 
Receiving  Tube  Department 


H.  L.  Thor son,  Manager 
Planar  Tube  Product  Design 
Receiving  Tube  Department 
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MR.  S.  C.  CRAWFORD  -  CHEMICAL  ENGINEER  -  ADVANCED  DEVELOPMENT 


Mr.  Crawford  was  bora  in  Johnson  City,  Tennessee,  and  received  a  B.S. 
in  Chemistry  from  East  Tennessee  State  College  in  1955*  After  one  year  of 
graduate  work  in  Chemistry  at  Florida  State  University,  he  joined  the  General 
Electric  Company's  Chemical  and  Metallurgical  Training  Program  in  1956.  In 
1957,  be  joined  the  Advanced  Development  Engineering  Subsection  of  General 
Electric's  Receiving  Tube  Department  at  Owensboro,  Kentucky. 

His  assigned  projects  have  included  electrophoretic  coatings,  mica 
substitutes,  anodizing,  electroplating,  parts  cleaning,  and  insulating 
coatings  for  electronic  tubes.  He  is  a  member,  senior  grade,  of  the  Ameri¬ 
can  Chemical  Society. 
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MR.  IAWKEIICE  F.  JEFFREY  -  SENIOR  ENGINEER  -  ENGINEERING  TEST  IABORATOKY 


Mr.  Jeffrey  graduated  from  Wentworth  Institute  in  193^  after  completing 
the  course  in  Electrical  Construction.  Following  graduation  he  was  employed 
by  the  New  York  Power  and  Light  Corporation  as  power  plant  engineer  special¬ 
izing  in  control  and  instrumentation,  and  system  operation. 

In  19^1-te  he  took  a  course  in  Radio  Engineering  at  Rennselaer  Polytechnic 
Institute . 

In  19^2  he  joined  the  Tube  Department  of  the  General  Electric  Company  as 
a  laboratory  assistant  in  equipment  design  and  construction.  The  following 
year  he  was  advanced  to  assistant  supervisor  of  the  laboratory  in  charge  of 
tube  test  equipment  design  and  construction.  In  1932  he  was  appointed  super¬ 
visor  of  the  Engineering  Test  Laboratory  of  the  Power  Tube  Department  with 
responsibility  for  the  operation  of  an  organization  to  provide  the  equipment 
and  services  needed  by  the  Engineering  Section.  Included  in  this  was  the 
administration  of  the  laboratory's  personnel,  budget  and  safely  programs. 

His  next  assignment  was  supervisor  of  Tube  Circuitry  Engineering  for  the 
Power  Tube  Department  in  which  capacity  he  directed  a  program  of  circuit  de¬ 
velopment  for  tube  evaluation  and  application  covering  a  broad  segment  of  the 
electron  tube  field  with  particular  emphasis  in  the  microwave  portion  of  the 
spectrum. 

His  latest  assignment  from  1933  to  date  has  been  as  Tube  Circuitry  En¬ 
gineer,  Planar  Tube  Design  Engineering,  where  he  was  closely  associated  with 
tube  design,  evaluation  and  application  problems,  and  with  Signal  Corps  con¬ 
tract  work,  particularly  in  the  area  of  long  life,  reliable  tubes  for  satellite 


-20- 


application. 

He  completed  several  GE  sponsored  courses  In  supervision  and  manage¬ 
ment  and  one  term  served  as  Instructor  In  the  "Better  Business  Management 
Course" . 

He  has  contributed  numerous  technical  articles,  particularly  to  amateur 
radio  publications. 

In  September  1962  he  joined  the  Engineering  Test  Laboratory,  where  he 
designs  and  deve lopes  advanced  cavities  and  circuits  for  tubes. 
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